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^ (57) Abstract: A channel region (9) between a source region (8) and a drain region (7) is overlaid with a silicon oxide film (2), 
^ polysilicon oxide film (3), silicon nitride film (4), silicon oxide film (5), and gate electrode (6). The polysilicon film and silicon 
fS| nitride film constitute an interface state at the tunnel emission side closer to the oxide film (2). The interface state is made to serve 
O mainly to hold charge for information storage to enable thinning of the silicon nitride film. Even an electron emission action such 
^ as erasure by tunneling from a nonvolatile storage device comprising a silicon nitride film to hold charge prevents the situation that 
O unconsumable electrons from remaining in a gate insulation film. Erasure by hot hole injection is dispensed with. 
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<<^i»MI£:^{bJlfl£^o|g 3 ® * * •fe;H8jg» 

0 ^ IrU§© t f t t lx mj&z *u m 5 mm® u fc^m t m tmi&wm 

£^Ts ^€ U -fe;i/CD?Stera# 1 1 Ififfiftfa ^ -f > • T> 

* h ^ 1 3 % «av — ^*a%»px-T5fc«)©v 

7,>? — y 1 6 , fuHBrSt* fS££ 1 1 fcMfrKM^ftfc t: y b& \ 5 

fg7|Ilt~ttfg6|I]<f©C-C' ifiBWJ^^ti-So MI8|D{c&ig6|H*© 
D-D' BrSoWJ^friSo ^fcfci^T, ^#<£S*£4 1±£, #"J;ti£x 
Umi 0 0 nm©^«T*&^>V ^>$HbM4 2^^rL-CsMJP5 Onm, 
ft&2 x 1 0 1 8 /cm 3 ©*n>#K-r£ftfc##^T-fc£tf US/V 
3>IA^^5ft^;i/M4 3#gBg£tu m&l x 1 0 2 0 /cm 3 © 
BORA* F-r^tlfe^iMT-fe U ^> 'J 3 FW>I13 1 
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*tifcft^;«4 3(D±iz s mx.it. flIJP 5 n m(D is V zi Vg^bM 2 „ 
mm A nm<D*m<kf{&T"$>2> S > K — 7*CDtf ij->U3>flH3, JjgJp6nmcD 
U n >^{biig 4 s RVmm 5nm©>> 'J zi >g£<bM 5 tf^Jf £ tlT >f - h 
^M#Bfi££*i£o ^cD±tz, mXWZ, IS3 X 1 0 2 0 /cm 3 ©iJ> 
5 # h*— y^ntzmm 1 0 0nm©^Ui' l j3>I^t ) «;5 3> hp— 
StfJUUPl 0 0 nm0»'J 3>iM2 8 W^tity- 

8 OnmO^'J^^MiPf)^?.^ h* »> * —to* ^— it 5 2#IBg£ft 
•So iiusB?- h*«l±t3^$nfcMi* 1 0 0 nmOM3 3 £ti N hu§3 K 

^tifev-^r^y5 3&mm.mm$tiTuz>o mw-x^rs 3^ 

tn5 3H£/rLTliuHBgHbM4 3&S3SU ^©Tlw^^^ 
15 lltfeS^'Ji/'J^vl^^^So h*l^ >fPJ$3 l&=i>^ 1^1 3 

C1CT% huIB KU-f >7*^^3 4MV-777^5 3 (i. HufBit-T 
h***-;!/*^-^ 5 2&^> 'J3>ifbI5 1 fc*tLT»ttJt©ife 

^3 4^t>*V-^r^ ^5 3cog|p-ti*%g/h-^&WTt:«ifflfti-r* 

ttfnsmtte&o comx-m^tc o . 1 3^ d >ya-^^jv— ;i,t* 

y- b*^*^-*(± 0 . 3//nu V-^«*SCD»7- b'^^-Xli 0 . 
25 2,umT'&3£#K U-b;ucD»7- K^[pjft£&0. 4 5 //m 
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m 1 1 mcDfrumb o. 1 5 //m-efe^:^^ m&*^ v-t^w 

&0. 45x0. 3 = 0. 1 3 5 ¥#//mT-&£<, 
^ 9 EliC&BijHB^Jflim^ ^ 'Jt;i/MC3^ffl^fc^ : E l J7I/'f© 

tf y hi^B Ll, B L 2 Ci^tgl^^ n > h p-;i/^- hfi^ij 

±13^$§l£/^ U-b;i/MC 3-x©«&«frg&fm N gf 1 OStfJf^ 
ft3J;?£> «7- FiWL li:Cs» hSiBL 1 tgit^^t'J-biV^ 
m&frttMLt-TZ fc^K*;h«BLl^lT h* b-T >fH^3 1 ^ 4 

Tl^&VW- HSWL 2 XVbT >v hi&B L 2 & 0 V tc £ ft &<> £ ft t <fc 

*k m&frttm.* * v >\/<Dfflmmj±temz.i3. 2va>m. 5 v^±# 

bfeo i8*»f^tts HI 1 0t#ij^£ft£ «fc ? (c N 7-F8WL 

1 tgttS^t Ut;^^iMtt5i:?, ^^u -tjiuc 3© v 
-*fRt83 2cDm{LL<&^--7->i: LfctfS-e. K>y MBBL1, BL2 
I* 1/ -Y >«*£3 1 a4 V£EPflD Us ?85&2*fcfl8©7 — 

o ^ vtmnu-rzommmMLm&y- «wl 2 tii4vo^Mi 

JE&WJrarSo CtitJ:^ 9- FOTL 1 S^ff £#j5!s*tglp< ^ 'J 
t;i/MC3©lflEI 4 . 5 Vfrfc 2 V'sffif £ -£ 5 d i: #T £ fro 
±&(DW&fr -m4k(DnJ±gkftX- l^[§I©*Bl;LS&{t*fTofcSgj||, * 

&fr%.zfm£&<D % ^mf±<D£m& o . 2 vM-ab t>. strict 
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ft fc: 1913^ *¥ISt$ ^ ^ 'J -fe ^ M C 3 § Sffl L fe 7 7 >r> a -j; / 1 ij 

mi 2 m&t>m i siatctiBuia^ ^ u -k;nvic 3 vtz*mfo 

mm±mz :, Fm&&* ^ ^^mc 3 h u ^*ies£ ntz* ^ 
t p -< (D # £ m r* f * o 1% m 0 s& ^ wl \± 7 >? -t 7, m m iz & & u x ^ » 

%-fs mi 2m^&m$nz&o^ miu&mmi oQcmop^i 

ffc»tS6 0©M?S*$£. f^2 0 0 nm<DMmzMihm*M&>&fr. CM 
P (Chemical Mechanical Polishing)*£(c <fc <0¥-W.4b Lfz^mm^Um^ 6 

15 O'Vcm 2 , iD^Ji^;U^f 5 0 0 k e V<D'J >^^>$aAt3 xlO 
1 2 / cm 2 N ^An^*;^ 1 5 OkeVcDV W3->£&Afil x 1 
O 1 2 /cm 2 }±A It, nSJ£x;HS*8 6 2 ^tt, #ij;tkf 

Aq^^;u^5 0 0 k e VCD^d W;*->£&Afi 1 x 1 0 1 3 /cm 2 . 
;fjn^ii*;i/:¥ 1 5 0keVcD^D>^^->^A15 x 1 0 1 2 /cm 2 N 
20 MiJOlx^M50keV®#D>^t>^AIlxl O 1 2 /cm 2 

®i?<bM6 4 ^^U-b;i/^^©^p^3i^;i/^5 OkeVcD 

•J >-f*>^AI2 x 1 0 1 5 /cm 2 ^AltniMV-Xfl^6 5 
*SfiJc1-§o ft^T% ^ ';-te;i/^©BufBM^<bM6 4±(C^TOft^ 
25 (CVD:Chemical Vapor Deposition)*^;: J; DJlitJP 10 0 nm©ifkISiSl, 
^e©±g|5^CVD^{CJ;t)l!iJ?2 0 nm©^'Jiy;3i>M^«JlLs * h U 
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mm<tm6 6 ±©±1515 1 * U U ^ >JI£ 6 71ll > • 7> K • 
— X#t3j!jnx£ft-£^&o 

fg 1 3 mizMmZtiZ i 5 0iJ;U;£C VDi£t3 J: n 
m<Dmtm6 8, Jj£^4 nmCDtf U *s V 3 >fli 6 9, JH/f 6 nmcD^U 
:3>^bflg7 0, RVmm5 nraCDM7 1 £3«Jfl£;« ^ 

mitm6 4*fa£i,ti'&, mz&i&m 7 nmom i ?- tmtmi 2 tmm 

1 8nm©i2y-M{bi7 3£fM£-B\ C VD&li J: t) iiJ^ 3 x 1 0 

2 0 /cm 3 CD'J K-rUfeMiP 1 0 0nm£D^ih>'j3>I7 5 tm 

>->y^tvfcu^^ hv^^^ffl^-cfinx-r^o ^©&, ^Jx.«mi?a(piss 

eVC'J W;*>£#*&3 0° CD7j|qJA^v±AM 1 x 1 0 1 3 /cm 2 v±A 

tte&mf&^Ofrbmx-^Jli? 3 OkeVC'J W;*>£&Afl: 1 x 
1 0 1 VcmMlAltnSLDD (Lightly Doped Drain)flJ^ 7 7 
1"^o ^Its tfiRfcJU^ U-b;m^©^iP^3i^;i/^2 0 k e VOfltfft 
^^■>^ttA12 x 1 0 1 4 /cm 2 ?iAltt^V-7 • FU-f >^7 
8£Jfcfft-r& 0 

T-flQXLfcflIJ¥8 o nm©^U:3>^bJlilfr£>&61M h* •> V 

7 9^^bfcf^, Mmm&&i&<Di&mBE.j>*-+*)v br>>i?x*ttez>m 
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1&'^<Dfr1n&3c*.)V*P 3 0 keV©^D>^ft>^aAI3x 1 0 1 5 / c 

Snft^ F 7 >^^^ ^^I^®^Dlx|j^ 4 0 ke V(Dm,m 
^f^>4aAI2x 1 0 1 5 /cm 2 SAl-CniV-^ • KU-f >fS«8 

5 i*sj*-fs« cv Dmz mm9 o onmcDmtmzmnis. 

C M P £ t> ¥tHb U fcg?« 8 2 £JFM1- £ o 

•;^'Jn>flM6 9, iM6 8, ';S";n>JJg6 7, UMbJR6 6 x 
10 Si{bI6 4*-jSxyf>^bt > v— x$mWt?t*Mf&^ CVDftl: 

ctt)iist4 x i o 2 0 /cm 3 ©u>* k— rufe^'j->';3>ui^a*?>ii 

m^X, m 1 7|3fcB\ C V D & (c £ D HIJp 1 0 0 nm0ifbI8 4 
15 M%ml,T^&o 

m&i^s m i 8mizm^^n^> ^jx.«c vDsti tnuup 1 

0 0 nm<D^bl!£l8 5 LfcflL iliaialS&^^CD V 

maL, mi &mmi&8 6 £^*->^>^-rso £ 5,^ m^^nx 

20 fi^£e^#,i!£i£x*lT*ii±ieSg 1 £JHBS£ 8 6 ±lzm 1 Jf F^SiM© 
25 *s^T-r^o 
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';*;^©«&*ttlflsB\ tr* 5^5 V£ N n> 

h D— Jlf— h 74a8 V<D/*Jlxm&%'1)\'Xm 1 v-f 4? D^EpflD 

8 v©^;i/^sBE<&/N-;uxiii 5 0^ >;#w*p lt*t w int <tot, 

r^^^^y ^ U -fe;i/<DH8fitmJE£ 4V*f,2 VM£T£ * 3 ^ t 

t J: 5 ^ t »J -b^o^ttSfttt, «&&i$(iati: i . 2m(Dmna, 

1 9 miz&m 8 man - d ' mmizttm-t z * v ^jimmowicD 
mn&m^z n % omtzm 6 mibmrn 8 m-zmw \stz * ^ v -t km c 3 

8 eicdd -d ' mmt.ttjfc'r&m 1 9 it^^^ns £ 

* U ^> y u >I35^ ; E 'J -b;b#{it3^-i!)LT*>«k^ofsI0t:^$ti-5 
|J ^> »J u >JH 3 fct, m^f h ^ y & 5«>ga ymtWk 44CV 

DStJ; DitW-Ti) Hui3 N bf y Ml 3 8 £flDX-r£fc#>©^*^ 

;UM C 3 hmmz 0 . 45x0. 3 = 0. 135 ^//m^J. 
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^4VS,3> h P — — - 7 V(D^)lxmj±%^)l<xm 10 0 

. M2 0^(z(i^8H©D-D'Bf®t^^-r^^^'J-fe;i/^igOM(3 
SiJ©M^0y^^nSotuHB^ 6 EITbM^ 8 HT'l^BJ tfc^^E 'J-te^M 

15 #J^£*i,£ £?£.|gfci/|g*t3jS# 1 OnmiSO/ > h-7F^'Jy 

tt^^U-fe^^^^^^U-fe^MCSiilqliKcO. 4 5x0. 3 = 0. 

1 3 5^/zmffe5o 

tg2 o mcomm.(D^n^^ ^ ^ )\y^<Dm^mm±,mx.\^ 
20 j >mi&^ 5vi,3>h d— 8 vwi/zmfr^/uixm 

2 v^f ? n®>qito\sTTf\,^ 3tii:J;^ BgfMjEtei 2 V* t> 4 . 5 V 
t UfcttflBTs h* U"T >*fli3o^ 6 V£, n > h d— h^\ - 8 V© 
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fliEcDgiiiliO. 3 vmftT-fc !k tSiit:,):^^^ U-b;i/©^ttjfc 

>*;HHI (Ta 2 0 5 ) tr^fflRltgT-^^o fclX-iiEl 7 ©WfSEtigtc&VvC 
^> y n >^bM4 $J&£ 2 0 nm© 5&fb* >^;HKt^MUT^ffll^^ 

^ y -b;i/*«ififc-rti«j^> 0 zcD^m ^ y -t^© k >««^ 5 v, 

S&a^ft-CidU HiiEtt2Vfr?,5V'\±|ibfe 0 5 g?{b* >*;WMgd 
tt#i:L-C> TMU^flg (Al 2 0 3 ) ^l-*>m<bm ( T i O 2 ) tttSt 

2 1 MO* : E'Jt;i/MC4 (±, ^ -f 9 ©±©g£ l *g*§Jgi£: LT 

®i/ y u >^YbflS2 y u >^<bM9 o y n 

it. iftflDttt, ^anfitt^^&y -b;i/MC 4ttx ^ffcMit^^ 

±izv- vmrnm i o AM^n^o y- hamuli i o ai±. buib?- 
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mm9 o, huib^u 3>m<tm9 0(D±izmn intern 3 mmmtL 
mm 6 & wr a <> mu^> u =i >m.itm 9oii>>>jD >intM 5 ^ t> ©sp 

#9 OBi t)^i/Un>^biii9 0 A^t>©g|$#9 0 A##S i/N 
©fil#;*;£ < ^*ife^> U =j >mtmX'$>^>oZ(Diy 'J 3 >gfbM9 0© 
h-7 ^r^JStiHuIB^ U u>SMbJlli2 , 5©**© h =7 v 7®m& t) * 

huIB^> U 3 >^^tm<D-> ij3>ij y ^&£fl#9 0 Att.t&^pfe^ 
^©j^T'x HufB^^ U -fe;UMC 1 ~MC 3 tc&tfStf U i> U zi >J3I3 £: 

> u n >mfcm4 ii<DWwmz&tt2> v^v -7<Dm,m*{xm-?z> *>© 
^ {4Sf^ »* ^ t # r- ^ , ^*a<j \z it ? ti t mm<Dftm%]m zmrz* 

PHHtc^^n^ 7 5 y i'a^^E 'J 9 9 fcfc, itutB^tl^g^ ^ 'J -fe^M 
C 3 #v h U ^^iaS^^xfc^ 100 t,Mfrt>(D7tr-b 

^ ^ u 7 1/ i o ow^©iggsaj^tt^r^ t 'jftijfHiisiftfc bx&i 

ful3^ t 'J 7 U ^ 1 0 0 fi N ^ t 'J Y y K 7="— ^ ^ y ^[HlSSS^-fe 
y^-HlgSS^ff *o £©.* ^ U v <y HiitufB^ ^ U -fe;i/M C 3 Jc 
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a ^-nm o it, ku^ >ji*fjfo-ra hiio 2 c, v-7& 

10 7^*1/3-*^:*) 9 9©^gPAm^5^^ I/O 0~ I/O 7(4.7" K 

U7A;b*$i^ r-PXjjm^ t 1 -*^*^ □■?>h'Ai]«?l: 
lffl^tiS o ^A{BA«?I/O0~I/O7)!pe>A^^tifcX7 H 
l/^Ifliv^fri/ 7+T 10 4 ^^ITX7 h* 1/7.M >y77l0 5 
l:iJ&?n^ 0 X7 Fl/^rD-^l 0 6iiX7HU^M^7 7 10 5 

15 ^^>{±J^^tlSP t 0gP^M7 W^mmtT^-YX.XV-YUl Q 1 

20 ^10 8-ZM1R$tiZ>oMAlii±iiiZ?I/0 0~ I/O l-frt>X±>% 
titz Y7F 7.©^<i Y7Fl/XA')>^ 1 0 9fc7>jty h £ *U 7" 

ytw y ^t-h- 1 0 8T-jiiR^tife f y mbu±. 7—$ mttmvtm 

25 CttHS^A'y 7 7» 1 1 0©A;b*limcM£*U^-7A;friM^B#£fct 
A^W 77III £^UT:r-*M[HlS& 1 1 2©tB7jismc#ii 
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<**i£o m*/N*^ 77110, XJj/iy 7 7-111 i:MIBAai73^-? I 

/oo~7 t commit mz-? » i-? u i o 4-e$-)j$p£ft& 0 Am7j 

«?I/O0~I/O 7 ft 6 in^y Flt^KT-yu ?V 1 

0 4#?>*A*j;W 77llU^U^- H^iJ®IhIS§ 1 1 3 £ 

[HlSS 1 1 3li, ^n^fg-^CD^^tJ^CT^^^T-l^ 7+M 0 
0~I/O7^f,®3 y> H A7j(iHulBn v > h* <i |-7;i//CD E 

7'^,^^mb^^'cDfe4?)(D=S-ffip < gg|SmHi:^tx^i&f^S^l 1 7££ 
^tts IfitEXT Hl/^fn- ^' 1 0 6 t'JtJVTl/^ 1 0 0^ 

BUBBLE- KfHIQlBlK 1 1 3li,A^3V>KCf ,T77-r>a^t 

> K £ «fc ^t^^t tiS o 7 =7 y J. * ^ U 9 9 © u v > H Se<fr 
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* 1 2 0 LT*BS£JgM£;h,fc** h C P U 1 2 1 t.A&tigiW 
122, RAMI 23, * U * — h* 1 2 4 



ATA (AT Attachment) X 9- A^X & h*©*g^7 -Y > * — 7 
ac^ TZmt-r&oisXy" A/**«f >^-7x^f^||«S 12 5 fcgtfft 
^tlfc^^e 'j =J > 1 2 6 it, isXy^An* 12 0 fcgglS^tlfc 

*7 b C P U 1 2 1 -£AtB;b£lg 12 2 ©*X h^>X^A*^(D7'^ 

-712 6 7 * ->a^f'J9 9 (O^Sa-oxiiSlftiS 
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?nxiti»{t|lf- ; 5'$t^ hCPU12 lXli*^h^>7r 

h d — 7 1 2 6 v y S/a.^ ^ U 9 9 ©<&gfc — oXft^l 

f@£T^-fe*UT**bCPU12 lXfci:*;* hi^^Afr£>©»£ 
5 ii*^-* £^©f*jgi$tc1&^-f d©fe*rti!jfEfci\ 7^ y^^^E «J 

JS-^ ^^'Ji3>hP — 5 1 2 6 ii^gc© 7 ^ y * >J 9 9 ©£>g 
— 2u b C P u 1 2 1 ic J:oTjSl^tiTi^(;^M^til.f-^ 

15 (ijf^t*^ ^ u a lt©huibr am 123 ^mm^ tixmmz * 

buIB^ ^ U £ — h* 1 2 4 li. 13t3$iJPI£*L&^#. /\ — h'^-T X^IB 
b©*^:BfBtii£ll§iLTV^o 7 5 v *s =l y * ^ U 9 9 

HufB*^ 'J h* 1 2 4 ti/P£©J£«fl*j»v^ ^ >J b*K[$l^£ 

25 5 ^^sg^ ^ v *wm-tz> z. t&aimte-j >f | j^i>h* 
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M RjafeT & S d fcfc = o % X h & t^o 

io fc#>^ ^ g 4«fesvM*^nju±©^fli©Mfifi«ffi*j#fc-e:% 

J: o fcifftJi® LT -fe J: V^o fi«^.K4fi[©B8fii«II*Sa!^t- Sfctt. V- 
h'l^T >^AMtt^ hocU* h d > A 11 ^ ?&<fr <£: ?t Jd! t ^ o 

© sb it tt« sij * iz m& m 1- ci ^ # -e s £ 0 

15 J^S-llgMibfcT^W *#jgfc:fcttajg|©j£4K MiPs AH© 

;MBfc35l*TI8**;*ft&$BliJ!©-5 ftgtft & <D \Z <fc o Tf# ft S 
8& A * fOf # £ 3% M -r ft (i T 13 © il !) T- $> 2> o 

20 ^ilCt^ilffe^Mb^ £ ft fc««83fjft©fc «>©«*&«*#©£ 

N vz?>mtm<Djiotemmm<Dmm<b*BimizLt: 0 z 

25 T* § * o 
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ft tit £ £ T & mm £ B&Jh t £ z. t ifiX £ 5 o 

y - * m m © i£ ip * » ± -r 6 n & X- § a <, 

Yb#qHt6£fcS 0 
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II $ © i I 
Mils huIB^ 3fomM(D±lz®ttt>titz>f— htlh^tls 

huib^ 2 *&*§ji&© h7-; rmstiitjfBjg i fg&jig&ucgg 3 m&mo 
io mm^mmntmrnm 2 ©#is{h$© h 5 * ^jgiitygaig 

15 IB^2^^MhHulB^3^^Mt©P^©|f®gp© h7y7^g<t t) * 

20 ism 2 rnmmtis u 3 >^^m. unam 3 mmm&^ u =3 >Mif* 

5 . iuHBIg 1 mmmtei' U =J iiygB^&Mfci::> 'J ^ >1, bu 

am 4 nxi±i 5 mimv^m&mmm^o 
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S C £ «r » i: f £ m # © «b ffl $ 4 H X t± £ 5 JI IB ft © * » $8 IB +1 

tittm 3 mum. Rvmmm 3 «<»jtt©±fc»» ntzf- h mm^ 

^©riA^tuiBIg 1 ^Sllt^tSif© h > *;uifeffl t: (c J: t) 
HugB^ffSem3«SR?©Bm*JE&»Jffll-r * * ^ 'J fMSS&i: 

huib^ 2 %»ig© h7«^ buib^ i iii^vi 3 mm.Wk<D 

tulB^#^Mi:HuH3^2|g^Mi:cD#ffig(5© h 9 y rfc&ttBifBBffi 

1 0 . iiuH3^2»{£JlIi:iiljH3fg 2«5«JBti:©Rg©#®fflS© h v y T^jgti 
«?TS3^2l6iS0[i:HiriB^3^«lKi:©ra©ISillfiU© h^^T-MJ: t> 

* its v ^ ^ £ # a i: -r * is # © «s m m 9 xi 13 m © * % <* m m m m „ 

wtTzm$.<D&wm9m5u±m 1 oiSHBfE©^2i<**«ifl]s§o 

1 2 . HuiBy- hSffi*s«a^b*nTM^-rs^ieat:i»g?-rs8t«©^ 

f?^tel3tt^^©^«^M«. Stc— ftTJ** c i: 
9 iSiB«8©4^#lfl*i@8&o 

1 3. mtz**:*)mm®&i±, mm?- Mit^tii^tis^ 
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{^T-^^-r^.^^ h^u^ h Dxcj: q mz^mfcmtmmm 2 mm 

£ wap u mz^mitm t mmm 2 mmm t (D&m mRvmmm 2 m 
mmzmmztiT^zm?*. mam immf&*?rvx h >^jvmmt 

1 7. mz^mi&mm&i' u 3>M-c-B^^tv^eii:^#^i:-r-5mAi< 
mmii * ^ u x m mmm.m <d * ^ u * ;w © v - * t mm $ nx m 

1 9 . Hul3^^?L(i> husB^ 3^M^HulBy- h 
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z&mof-v^jimt&t. ^ ^^mM(D±fzmf intern i 
mt, mzm immm<o±izm\t intern 2mmmt, mtam2mmm 
5 (D±£mie>tiitm3mmmt, mtm3®mm<D±izm-tt>ntc>f-- 

mmm 2 m&m&m 3 mmmm $ & t> &m immune \xd^^s i 

BufBfg 2 *fe*f M© h ^ y r?BKH:«frlBm 1 WSVi 3 IfcfclJgl© 

10 ifc^©h7y7*$gjg<fc!)4,;S<^ 

mmmn b^v /m© h ^ * y^mu. mmm 1 ^/^Mst/m 2 mm 
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